Temporal Changes Due to Mining in Khetri Copper Complex, Rajasthan  by Jade, R.K. & Sunita, 
 Procedia Earth and Planetary Science  11 ( 2015 )  165 – 172 
Available online at www.sciencedirect.com
1878-5220 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of organizing committee of the Global Challenges, Policy Framework & 
Sustainable Development for Mining of Mineral and Fossil Energy Resources.
doi: 10.1016/j.proeps.2015.06.020 
ScienceDirect

*OREDO&KDOOHQJHV3ROLF\)UDPHZRUN	6XVWDLQDEOH'HYHORSPHQWIRU0LQLQJRI0LQHUDO
DQG)RVVLO(QHUJ\5HVRXUFHV*&3)
7HPSRUDO&KDQJHVGXHWR0LQLQJLQ.KHWUL&RSSHU
&RPSOH[5DMDVWKDQ
5.-DGH	6XQLWD
Dept. of Mining Engineering, NIT Raipur, C.G.-492010,India 
$EVWUDFW
7KHVDWHOOLWH LPDJHU\KDVEHFRPHDQLQWHOOLJHQWDQGTXLFN WRROIRU WHPSRUDOGHWHFWLRQRIIHDWXUHV2I WKHP\ULDG
IHDWXUHVWKHXVHULVDEOHWRYLVXDOL]HVSHFLILFIHDWXUHVRILQWHUHVWWRHYDOXDWHIRUWKHLUUHODWLYHFKDQJHVRYHUDSHULRG
RIWLPH,QDQGDURXQGDPLQLQJLQGXVWU\WKHIHDWXUHVRILQWHUHVWLQFOXGHDUHDRIPLQLQJH[FDYDWLRQVRYHUEXUGHQ
GXPSVWDLOLQJVGDPPLQLQJLQIUDVWUXFWXUHUHFODPDWLRQ]RQHVZDWHUERGLHVHWF7KLVSDSHUSUHVHQWVDSUHOLPLQDU\
DVVHVVPHQWRIWKHYDULRXVIHDWXUHVLQDQDUHDVXUURXQGLQJWKHPLQHVRI.KHWUL&RSSHU&RPSOH[5DMDVWKDQZLWKWKH
XVHRIUHPRWHVHQVLQJ56DQG*HRJUDSKLFDO,QIRUPDWLRQV\VWHPV*,67KHWHPSRUDOFKDQJHVKDYHEHHQEURXJKW
RXWRQWKHIHDWXUHFODVVHVLGHQWLILHGDVULGJHVJHRORJLFDOVORSHVDJULFXOWXUHYHJHWDWLRQEXLOGLQJVDQGIDOORZODQG
6SDWLDO DWWULEXWHV RI WKHVH WHPSRUDO FKDQJHV KDYH DOVR EHHQ GHWHUPLQHG 7KH FODVVHV RI YHJHWDWLRQ ULGJHV DQG
DJULFXOWXUHSUHVHQWDVLJQLILFDQWDPRXQWRIYDULDWLRQRYHUWKHILYH\HDUSHULRG7KLVVWXG\DOVRHVWDEOLVKHGDVSDWLDO
WUDQVLWLRQRIWKHFKDQJHVLQWKHIHDWXUHFODVVHV
©2015TheAuthors.PublishedbyElsevierB.V.
PeerͲreviewunderresponsibilityoforganizingcommitteeoftheGlobalChallenges,PolicyFramework&
SustainableDevelopmentforMiningofMineralandFossilEnergyResources.
Keywords: 7HPSRUDOFKDQJHV6DWHOOLWHLPDJHU\0LQLQJLQGXVWU\3UHOLPLQDU\DVVHVVPHQWUHPRWHVHQVLQJ56DQG*,6
 ,QWURGXFWLRQ
0LQLQJ LQYROYHV UHPRYDO RI XVHIXO PLQHUDOV DQG GLVSRVDO RI ZDVWH DW ZRUNLQJ VLWH HLWKHU IURP
RSHQFDVWRUXQGHUJURXQGPHWKRGV7KHPLQLQJDFWLYLW\LVSHUIRUPHGLQWKUHHPDMRUSKDVHVYL]PLQH
GHYHORSPHQWIXOOSURGXFWLRQSRVWPLQLQJUHKDELOLWDWLRQ7KHSRWHQWLDOLPSDFWVRIPLQLQJLQFOXGHORVV
RI IRUHVWV ORVV RI WRS VRLO FKDQJHV LQ VXUIDFH ZDWHU ERGLHV LQWHUUXSWLRQ RI QDWXUDO GUDLQV JURXQG
GHIRUPDWLRQ VXEVLGHQFH DFLG PLQH GUDLQDJH HIIOXHQWV GLVFKDUJH $OVR DLU FDUULHV GXVW DQG RWKHU
JDVHRXVORDGVDQGWKHUHRFFXUVDORVVRIHFRORJLFDOKDELWDW7KHVHLPSDFWVRIPLQLQJLQGXVWU\KDYHEHHQ
DQREMHFWRIZLGHUHVHDUFK8VLQJ56LPDJHU\UHVHDUFKVWXGLHVZHUHFRQGXFWHGLQPLQLQJORFDWLRQVWR
XQGHUVWDQG WKH HIIHFWRIPLQLQJRQYHJHWDWLRQ FKDQJHV	JURXQGZDWHU GLVWXUEDQFHV /8;LD HW DO
JURXQG VXEVLGHQFH 	 JURXQG GHIRUPDWLRQV 0HQHJDNL	.DOLDPSDNRV &KHQ %LQJTLDQ HW DO  VORSH
IDLOXUHV'DYLHVHWDODFLGPLQHGUDLQDJH/XLVH6FKURHWHU	&RUQHOLD*OlȕHU
.KHWULPLQHLVIUDXJKWZLWKJURXQGGLVWXUEDQFHVZLWKLWVVXUIDFHHIIHFWVLQWKHIRUPRIVXEVLGHQFH
)LJXUHVKRZVWKHJURXQGVXEVLGHQFHRIVXUIDFHDVDQH[SUHVVLRQRIXQGHUJURXQGH[FDYDWLRQVDW.KHWUL
&RSSHU&RPSOH[PLQH%HVLGHVWKLVWKHPLQHUDOLVSURFHVVHGRQWKHVXUIDFHSURFHVVLQJIDFLOLW\ZKLFK
JHQHUDWHV VXIILFLHQW ODQG SROOXWLRQ LQ WKH IRUP RI WDLOLQJV GLVSRVDO 7KHVH HIIHFWV DOVR OHDG WR DIWHU
HIIHFWVOHDGLQJWRVXUIDFHVORSHLQVWDELOLWLHV
 2015 The Authors. Published by Elsevi r B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of organizing committee of the Global Challenges, Policy Framework & 
Sustainable Development for Mining of Mineral and Fossil Energy Resources.
166   R.K. Jade and Sunita /  Procedia Earth and Planetary Science  11 ( 2015 )  165 – 172 
BBBBBBBBBBBB
*Correspondingauthor.Mob:+91Ͳ7869481022
EͲmailaddress:rjade.min@nitrr.ac.in



)LJ7HUUHVWULDOSKRWRRIJURXQGVXEVLGHQFHDW.KHWUL&RSSHU&RPSOH[PLQHGDWHG$SULO

7KLVSDSHUSUHVHQWVDVWXG\RIWKHVDWHOOLWHLPDJHU\RIWKHDUHDDURXQG.KHWUL&RSSHU&RPSOH[PLQH
WRDQDO\]HWKHWHPSRUDOFKDQJHVLQDQGDURXQGWKHPLQLQJLQGXVWU\

 6WXG\DUHD.KHWULFRSSHUFRPSOH[
.KHWULLVVLWXDWHGDWWKHIRRWKLOOVRIWKH$UDYDOOL5DQJHZKLFKKRVWVFRSSHUPLQHUDOL]DWLRQJLYLQJ
ULVHWRDNPORQJPHWDOORJHQHWLFSURYLQFHIURP6LQJKDQDLQWKHQRUWKWR5DJKXQDWKJDUKLQWKHVRXWK
SRSXODUO\ NQRZQ DV .KHWUL &RSSHU %HOW 7KH EHOW FRPSULVHV RI WLJKWO\ IROGHG 3URWHUR]RLF
PHWDVHGLPHQWVWKDWUHVWRYHUEDVHPHQWJQHLVVHVDQGLVDSDUWRIWKH1RUWK'HOKLIROGEHOW'HYHORSPHQW
RI.KHWUL0LQHZDV VWDUWHGE\1DWLRQDO0LQHUDO'HYHORSPHQW&RUSRUDWLRQ 10'& DQG WKHSURMHFW
ZDVKDQGHGRYHUWR+&/LQZKHQ+&/ZDVIRUPHG6XEVHTXHQWO\VPHOWLQJDQGUHILQLQJIDFLOLWLHV
ZHUHDGGHG.KHWULFRPSULVHVRI.KHWULWRZQDQG.KHWULQDJDU,WKDVPHFKDQL]HGXQGHUJURXQGPLQHV
QDPHO\ 
.KHWUL
 DQG 
.ROLKDQ
 FDSDFLW\  PLOOLRQ WRQQHV RI RUH SHU DQQXP %HQHILFLDWLRQ SODQW
FDSDFLW\PLOOLRQWRQQHVSHUDQQXPDQGSURFHVVSODQWVWRSURGXFH73$RIUHILQHGFRSSHU
>@
7KHDUHDRIVWXG\LVORFDWHGLQWKH:*6V\VWHPFRRUGLQDWHVRIq¶´(WRq¶´(DQG
q¶´1 WR q¶´1 7KH .KHWUL FRSSHU FRPSOH[ .&& PLQH LV ORFDWHG DW .KHWULQDJDU
-KXQMKXQX5DMDVWKDQJHRJUDSKLFDOO\FHQWUHGDWWKHSRLQWFRRUGLQDWHRI
(
1
)LJXUHV

167 R.K. Jade and Sunita /  Procedia Earth and Planetary Science  11 ( 2015 )  165 – 172 


)LJ6DWHOOLWH3KRWRRI.&&PLQH9LHZ/RFDWLRQ
1
(>@

 ,PDJHFODVVLILFDWLRQDQGDQDO\VLV
6DWHOOLWHLPDJHU\DQGGLJLWDOHOHYDWLRQPRGHOVZHUHREWDLQHGIRUWKHDUHDRIVWXG\IURPWKH8QLWHG
6WDWHV*HRORJLFDO6XUYH\ZHEVLWH7KHGHWDLOVRIWKHVDWHOOLWHGDWDLVDVXQGHU
x /DQGVDW(70GDWHGPVSDWLDOUHVROXWLRQ
x /DQGVDW70GDWHGPVSDWLDOUHVROXWLRQ
)URPWKHVDWHOOLWHLPDJHU\DNPNP[NPDUHDZDVFOLSSHGIRUWKLVVWXG\7KH
VDWHOOLWH LPDJHV ZHUH SUHSURFHVVHG DSSOLHG ZLWK GLJLWDO LPDJH SURFHVVLQJ WHFKQLTXHV DQG WKHQ
IUDJPHQWHGLQWRFODVVLILHGIHDWXUHFODVVHVIRUIXUWKHUFODVVDQDO\VLV/DQGXVHDQGODQGFRYHUPDSSLQJ
ZDVFDUULHGRXWE\VWDQGDUGPHWKRGVRIDQDO\VLVRIUHPRWHO\VHQVHGGDWD

)LJ3RVWSURFHVVLQJWDVNVRQWKHLPDJHV
CLASSIFIEDIMAGE
BANDSEXTRACTION
INTERͲBAND
OPERATIONS
RECLASSIFICATIONOF
INTERͲBANDIMAGERY
NDVICOMPUTATION
RECLASSIFICATIONOF
NDVIIMAGE
NDVIͲBASED
VEGETATIONMAP
GENERATION
NDVIRASTERͲVECTOR
OPERATIONS
FEATUREEXTRACTION
FEATURECHANGE
DETECTIONUSING
RASTERͲVECTOR
OPERATIONS
168   R.K. Jade and Sunita /  Procedia Earth and Planetary Science  11 ( 2015 )  165 – 172 
,PDJH ,QWHUSUHWDWLRQ ZDV SHUIRUPHG EDVHG RQ WKH SKRWR HOHPHQWV DV ZHOO DV WKH JHRWHFKQLFDO
HOHPHQWVIRUH[WUDFWLRQRITXDOLWDWLYHDQGTXDQWLWDWLYHLQIRUPDWLRQIURPLPDJHV7KHWHPSRUDOVDWHOOLWH
GDWDIURPDQGZDVFRPSDUHGE\SHUIRUPLQJEDQGH[WUDFWLRQ1'9,PHWKRGDQGDOVRE\WKH
SURFHVVRIH[WUDFWLRQRIHDFKRIWKHIHDWXUHFODVVHV)LJXUH
7KHGLJLWDOLPDJHSURFHVVLQJWHFKQLTXHVZHUHDSSOLHGRQWKHLPDJHU\ZLWKWKHKHOSRI$UF0DS
DQG(UGDV,PDJLQH
7KH)&&LPDJHVRIDQGIRUWKHDUHDRIVWXG\UHYHDODYLVLEOHWRQDOFKDQJHLQWKHYHJHWDO
FRYHUDQGRWKHUIHDWXUHFODVVHV)LJXUH
7KHUHVXOWVRIVXSHUYLVHGFODVVLILFDWLRQVKRZDGLVWULEXWLRQRIWKHVL[IHDWXUHFODVVHVRYHUWKHDUHD
7DEOH,QWKHODUJHVWDUHDOFRYHULVDWWULEXWHGWRWKHYHJHWDWLRQFODVVZKLFKRFFXSLHVDQG
IDOORZODQGZKLFKFRYHUVRIWKHWRWDOVWXG\DUHD)LJXUH

7DEOH'HWDLOVRIHDFKIHDWXUHFODVVREWDLQHGIURPWKHFODVVLILHGLPDJHIRU
)HDWXUHFODVVQDPH $UHDVTPLQ
5LGJHV 
*HROVFDUV 
)DOORZODQG 
$JULFXOWXUH 
9HJHWDWLRQ 
%XLOGLQJV 



)LJ)&&LPDJHRIWKHDUHDRIVWXG\GDWHG

/HJHQG
OHBRNLPJ
5*%
5HG/D\HUB
*UHHQ/D\HUB
%OXH/D\HUB
     
0HWHUV
6FDOH

































































































169 R.K. Jade and Sunita /  Procedia Earth and Planetary Science  11 ( 2015 )  165 – 172 

)LJ)&&LPDJHRIWKHDUHDRIVWXG\GDWHG

)LJ9HFWRU/D\HUVJHQHUDWHGIURP6XSHUYLVHG&ODVVLILFDWLRQRIVWDQGDUG)&&LPDJHRIWKHDUHDRIVWXG\IRU
/HJHQG
OWBRNLPJ
5*%
5HG/D\HUB
*UHHQ/D\HUB
%OXH/D\HUB
     
0HWHUV
6FDOH

































































































/HJHQG
ULGJHV
JHRORJLFDOVFDUV
IDOORZODQG
DJULFXOWXUH
YHJHWDWLRQ
EXLOGLQJV
     
0HWHUV
6FDOH

































































































170   R.K. Jade and Sunita /  Procedia Earth and Planetary Science  11 ( 2015 )  165 – 172 
7KHUHVXOWRIWKHLQWHUEDQGRSHUDWLRQVZHUHFORVHO\VWXGLHGDQGWKHQUHFODVVLILHGVRDVWRKLJKOLJKW
WKH LPPHGLDWHYLFLQLW\RI WKHPLQHV7KH VSUDZORI WKH WDLOLQJVGLVSRVDOZDVSURPLQHQW LQ WKHJUHHQ
EDQGRSHUDWLRQV)LJXUH


)LJ7DLOLQJVGLVSRVDODUHDQHDUWKHPLQHVDVREVHUYHGIURP%DQGVXEWUDFWLRQRIJUHHQEDQGV
1'9,DOJRULWKPZDVDSSOLHGWRWKHLPDJHVRIDQG)XUWKHUWKHLPDJHZDVUHFODVVLILHG
ZLWKDWKUHVKROGEHLQJLGHQWLILHGE\WKHQDWXUDOEUHDNVLQWKHKLVWRJUDPRI7KXVWKH1'9,YDOXHV
RI PRUH WKDQ  ZDV FODVVHG DV 9HJHWDWLRQ  ZDV FODVVHG DV FURSV SDGG\ ILHOGV RU VFDQW\
YHJHWDWLRQ
 &KDQJHDQDO\VLVRIIHDWXUHFODVVHV
7KH LPDJH GHULYDWLYHV REWDLQHG IURP WKH UDVWHU DQG YHFWRU RSHUDWLRQV KDYH EHHQ VWDWLVWLFDOO\
SURFHVVHG7KHVWDWLVWLFDOUHVXOWVIRUHDFKRIWKHIHDWXUHFODVVHVLQWZRGLIIHUHQWWLPHGRPDLQVDQG
DUHSUHVHQWHGXQGHU7DEOH%DVHGRQWKH1'9,DQDO\VLV WKHUHVXOWVKDYHEHHQDQDO\VHGDQG
SUHVHQWHGLQWKH7DEOH

7DEOH'HWDLOVRIHDFKIHDWXUHFODVVREWDLQHGIURPWKHFODVVLILHGLPDJHV
)HDWXUH&ODVV
1DPH
$UHD
6T.P
$UHD
6T.P
$UHDVHUDVHG
IRUWKH
)HDWXUHFODVV
1HZ
$UHDV
JHQHUDWH
IRUWKH
)HDWXUH
FODVV
$UHDV
UHPDLQLQJ
XQFKDQJHG
IRUWKH
)HDWXUHFODVV
7RWDO&ODVV
FKDQJHV
7RWDO&ODVV
FKDQJHV
  (UDVHG 1HZJHQHUDWHG 8QFKDQJHG
$UHD
VTNP 
5LGJHV       
*HROVFDUV       
)DOORZODQG       
/HJHQG
7DLOLQJVGLVSRVDO
     
0HWHU
6FDOH

7DLOLQJV$UHDVTP














































171 R.K. Jade and Sunita /  Procedia Earth and Planetary Science  11 ( 2015 )  165 – 172 
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7KHFKDQJHVLQWKHDUHDRIIHDWXUHFODVVHVKDYHEHHQFRQVLGHUHGZLWKWKHSKLORVRSK\RIRQHFODVV
HQFURDFKLQJRQWKHRWKHU$IXUWKHUDQDO\VLVWKURXJKGLJLWDOLPDJHSURFHVVLQJWRROVZDVGRQHWRXQUDYHO
WKH FRQYHUVLRQ RI RQH FODVV LQWR DQRWKHU 7DEOH  7KH REVHUYDWLRQV RI VXFK FODVV PXWDWLRQ DUH
SUHVHQWHGDVXQGHU
D 7KH9HJHWDWLRQIHDWXUHKDVDSURQRXQFHGFRQYHUVLRQRILWVDUHDWR)DOORZODQGVTNP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FRQYHUVLRQZKLFK LV KLJKOLJKWHG E\ WKH UHSODFHPHQW RI QDWLYH YHJHWDWLRQ E\ DQWKURSRJHQLF
ODQGFRYHU LV UDWKHUQRWYLVLEOH LQ WKLV UHJLRQ7KHPLQLQJDFWLYLWLHVGRSURGXFHSURQRXQFHG
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4.1. NDVI based change detection 
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F ,QRI WKH WRWDODUHD WKHPDMRUFRPSRQHQWV LQFOXGH9HJHWDWLRQDV)DOORZODQGDV
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G 7KHWUDQVIRUPDWLRQKDVEHHQSHUFHSWLEO\KLJKLQWKHYHJHWDWLRQFODVVLQZKLFKLQFUHDVHV
WR  IURP  RI WKH WRWDO DUHD 7KH RWKHU IHDWXUH FODVVHV KDYH UHFRUGHG DPHDJHU 
FKDQJH
H 7KHUH RFFXUV DPDMRU GHFUHDVH LQ WKH DUHD RFFXSLHG E\5LGJHVZKLFK LV  VTNPRU 
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VTNPRU
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VLQFH
K 7KHUHRFFXUVDPDMRULQFUHDVHLQWKHDUHDRFFXSLHGE\%XLOGLQJVZKLFKLVVTNPRU
KLJKHUWKDQWKHEHQFKPDUNRI
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KLJKHUWKDQLQ
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